article
Modern man (and woman) has been called 'Homo psychologicus' (Humphrey 1984) : one who takes the experience of the self seriously. Historically, the self was understood principally in terms of its relationship with the body or with a divine creator, and the experiences of the self were described in stories, poems, songs and drama. However, the 19th century saw the self, and its disorders, become the object of medical discourse, which facilitated the development of psychological treatments.
Since the 20th century, pharmacological treat ment of mental disorders has been expanding at an enormous rate, especially from the 1950s onwards (Herzberg 2008) . However, the number of people who are referred for psychological therapies also continues to increase (Olfson 2002) . In the UK, governmental policy has supported Improving Access to Psychological Therapies (IAPT). At the same time, senior psychotherapist posts are being abolished by local services on the grounds that longterm psychotherapies are not cost effective compared with brief interventions that can be delivered by professionals who require less training (and therefore less pay).
In this first of two articles on psychological therapies, we draw on results from neuro psychiatry and animal studies to suggest that a key reason for people seeking psychological therapy is an experience of a disordered 'self'. We review the evidence that disorders of the self are common in psychiatric disorders, and the evidence that there is a neuropsychiatric basis to the self and its disorders.
Psychotherapy works on the brain
A few years ago, Roth & Fonagy (2004) reviewed the evidence for the efficacy of over 100 different types of psycho logical therapies. The review identified evidence suggesting that certain therapies work better for some populations and some disorders. For example, cognitive-behavioural therapy has been shown to be effective for anxiety, depression, eating disorders and some delusional symptoms. Behavioural therapy has been shown to be effective for persistent fear conditions (such as phobias or obsessive-compulsive disorder or OCD), addictions, and certain kinds of sexual dysfunction. Psycho dynamic therapies have been shown to be effective for posttraumatic stress disorder and personality disorder, and there is evidence suggesting that they are effective in depression and eating disorders. Family work with a systemic orientation was shown to be particularly effective for eating disorders and antisocial behaviour in delinquents; and a more recent review of group therapies also found them to be effective for a variety of disorders, especially severe mood disorders (Blackmore 2009).
One way of summarising the results of that review is that, although comparative trials might disappoint in the extent to which they dictate 'what works for whom', the overview of this vast database of over 1000 studies indicates that most disorders are responsive to some kind of psycho logical therapy and that the therapy chosen needs to be the appropriate technique for the problem.
Neuroimaging studies
Improved neuroimaging has provided evidence that psychological therapies change brain func tion (see reviews by Liggan & Kay (1999) , Etkin et al (2005) , Roffman et al (2005) and Linden (2006) There is now extensive evidence that different types of psychological therapy are effective for various psychiatric disorders, both in terms of symptom reduction and in improving the patient's capacity to function adaptively. In two articles, we set out some current ideas of how psychological therapies might 'work', drawing on neurobiological studies of brain plasticity and therapeutic efficacy. In this first article, we review the evidence that disorders of self-experience are common to many psychiatric disorders, and that psychological therapies 'work' on those disorders. The second article will appear in the next issue of Advances.
Psychotherapy: the self and its disorders using very different imaging modalities (including fludeoxyglucose positron emission tomography, singlephoton emission computed tomography, functional magnetic resonance imaging and xenonenhanced computed tomography) with patients presenting with a range of psychiatric diagnoses (including OCD, major depressive disorder, schizophrenia, phobias, posttraumatic stress dis order and personality disorder). The psychological therapies studied have included behavioural, cognitive-behavioural, interpersonal, group, cognitive rehabi litation, eye movement desensitisation and reprocessing (EMDR) and dynamic therapies. The areas of brain function shown to be altered by psychological therapies are listed in Table 1 .
The evidence so far supports Roth & Fonagy's (2004) conclusions that most major modalities can be effective in producing change in certain groups of patients, but that different techniques probably operate on different parts of the neu ronal system. Most neuroimaging research has involved study of cognitive-behavioural therapies for relatively discrete conditions, such as phobias or OCD, although Roffman and colleagues' review included studies of the effect of interpersonal reflective therapies (Roffman 2005) . As yet there are no published imaging studies of the major therapeutic orientations, such as transference focused therapy or mentalisationbased treatment, that have been shown to be effective with more com plex disorders, although reports of such studies are forthcoming.
The results of studies of the neuronal effect of psycho logical therapies are consistent with the increasing evidence of brain plasticity through out life (Ramachan dran 2000; Doidge 2008) . Studies by Kandel (1989 Kandel ( , 1999 demonstrated neuronal change after a change in memory status, i.e. that learning something new produced changes in synaptic function through a change in the expression of a gene for a synaptic peptide. It seems obvious that learning produces change in junior developing brains, but research such as that of Kandel and Ramachandran & Blakeslee (2000) , working with phantom limbs, suggest that plasticity is also present in adult brains. It may be harder, and take longer, but old dogs can learn new tricks, and their brains change when they do.
Psychological distress and disorders of the self
Patients who are referred to National Health Service psychotherapy services are often distressed and have significant levels of psychiatric morbidity (Chiesa 2007; Scott 2008) . Compared with patients managed in primary care, they have more self harming behaviours and delusional symptoms and are more likely to have diagnoses of personality disorder. They also show higher levels of risk than primary care patients (Barkham 2005) .
What might these patients have in common? As yet there has been no satisfactory answer to this question, although almost all agree that the essential characteristics of diagnoses such as personality disorder are not well articulated by the DSM diagnostic categories (Dahl 2008) . Phenom eno logically, perhaps the most critical feature is the disturbed sense of identity frequently described in a range of personality disorders (e.g. Blatt 1988). Fuchs (2007) linked the failure of these patients to establish a coherent selfconcept to something akin to a 'postmodernist' stance that they appear to adopt in their lives, switching from one present to the next, always totally identified with their present state of affect. Jorgensen (2006) has linked this identity disturbance to social, organisational and cultural factors rather than individual history or personality structure. We have argued that a dysfunction or deficit in a sense of agency or selfdirectedness is a critical aspect of these problems ), which has been consistently identified in empirical clinical studies (e.g. Bender 2007).
The self is, among other things, a neuro psychiatric phenomenon, which can be studied using neuroimaging methods. Neuroimaging studies have consistently supported the assumption that envisioning the mind of another is underpinned by the same brain systems as those that identify one's own thoughts and feelings (Lieberman 2007; Lombardo 2007; Uddin 2007; Dimaggio 2008) . The common circuitry used in mentalising self and others may explain why it is that even the normally developing child will find it a struggle to acquire a sense of his own mind as separate and distinct from the minds of others, and can help us to understand the self-other confusions in disorders such as personality disorder, which may be associated with the disruption of these neural systems. 
The self and the brain
Selfrepresentation involves the reptilian brain, the limbic cortex and the neocortex, and the different disorders of the self can be linked with specific neuronal areas. Executive function is known to involve the lateral prefrontal cortex, and selfexperience has also been linked to the medial prefrontal cortex. Selfrecognition involves the right limbic, left prefrontal and superior temporal cortex; the left prefrontal cortex has also been identified as being involved in integration of experience and a sense of agency. Memory functions are complex and are functionally organised in different parts of the brain. Damage to hippocampal and temporal regions produces obvious memory abnormalities, but more subtle pathological processes (such as uncontrollable memories that intrude into present consciousness or nonconscious personal semantic memories that affect behaviour) may be generated by different and additional areas.
Reviews of the neuroimaging literature suggest that two distinct neural networks are shared by selfknowing and knowing others (Lieberman 2007; Uddin 2007 ). The first system involves a more bodybased, frontoparietal mirrorneuron system which is involved in understanding the multi modal embodied self (e.g. face and body recognition) and understanding others through motorsimulation mechanisms (Gallese 2004; ). This suggests that a funda mental process that allows us to appreciate the actions and emotions of others involves the activation of the mirrorneuron system for actions and the activation of visceromotor centres for the understanding of affect. This is thought to be one of the key evolutionary mechanisms underpinning social empathy -knowing from the inside, as it were, how someone else feels. This is an implicit, automatic system, providing physical othertoself and selftoother mapping, which is involved in the immediate understanding (or misunderstanding) of self and others.
The second, the cortical midline system, which consists of the medial prefrontal cortex, the anterior cingulate cortex and the temporal parietal junction in the lateral parietal cortex (Lieberman 2007; Uddin 2007) , appears to play a central role in this process. This system is less body based, and processes information about the self and others in more abstract and symbolic ways (Frith 2007; Uddin 2007) . Importantly, unlike the fronto parietal system, it appears to be mainly shaped across development by interpersonal relationships. Kircher & David (2000) describe a phenomenol ogy of selfexperience (Box 1), which includes:
• • different levels of thought (firstorder thinking, secondorder thinking about the firstorder thoughts, and thirdorder thinking about the thinking process itself);
• • memory and consistency of self over time;
• • selfconcept and selfrecognition that involves having a theory of mind, not only of oneself, but by extension of others: this phenomenon has been widely studied in conditions such as autism and schizophrenia;
• • self in groups or social self, which is a function of the evolutionary pressure on primates to have the capacity to make successful group attach ments (Dunbar 2003) .
Disorders of the self
This phenomenology of selfexperience naturally suggests a phenomenology of disorders of self experience (Table 2) . Although the manifestations of such disorders may be complex and multifaceted, Psychotherapy: the self and its disorders one common thread across disorders of self experience might be that they all represent different types of failures in the mind's capacity to represent its own activities and contents. Manifestations of such failures might include disorders of thinking (including the classic thought disorder, which is manifest in speech made incoherent by odd words, grammar or syntax); disorders of memory; disorders of consistency and integrity of self (as commonly described in borderline personality disorder); disorders of selfconcept and image (most notably found in eating disorders, but may also be one of the consequences of sexual abuse); and disorders of selfrecognition (found in disorders such as Capgras syndrome, but may be one cause of selfharming behaviours). Disorders of a social or relational self may be localised to one form of relationship (usually intimate dyads) or may be more global (as is seen in antisocial personality disorder). All these instances have in common a confusion in the mind over the meaning, significance or value of its own activities.
There are other models of the self and personality which may be helpful when thinking about how change occurs in psychotherapy. McAdams (1996) describes three levels of mental organisation: the personality (which is a function of behavioural traits that are largely genetic and is comparatively stable); the self (which is individual and consists of values, beliefs and attitudes that can be modified); and identity (which is constructed in social narratives with others and therefore changes in relationships over time).
Duggan (2004) reviews the issue of change in personality and concludes similarly that there are some basic aspects of personality that do not change very much, but that characterological adaptations (McAdams' 'self') are amenable to change.
From a bioethical point of view, it may also be helpful to think of psychiatric disorders as disorders of autonomy of will, thought and action, which can have a disastrous effect on the capacity to function effectively, and produce subjective distress (Gillon 1985; Adshead 2008) .
Last, proper attention needs to be given to the affective self, which regulates and modulates emo tions and is clearly disordered in a number of psychiatric conditions (Taylor 1997; Panksepp 1998) . A common characteristic of patients referred for psychotherapy is that they are in psychological pain, as a result of a variety of negative affects that are dysregulated and seem overwhelming. Psychological pain, like physical pain, is modulated through a complex system of neuronal path ways, involving the hippocampus, thalamus and neocortex.
the self, mentalisation and its disorders
The process by which images of self or newly accessible memories are practised, considered and reflected on, is one aspect of what is called mentalisation (Bateman 2004) or metacognition (Dimaggio 2011). A key aspect of this process is selfreflective function, which operates at a number of levels. People with low levels of reflective function think in concrete ways and make poor quality judgements about the mental states of both themselves and others. At even lower levels of reflective function, individuals cannot articulate their own selfexperience at all, and other people's experiences are not real to them.
Mentalising is an aspect of selfregulation; it helps an individual make sense of what is in their own mind and the mind of others, and facilitates recognition of what is self and what is not. Mentalising is a function of affective arousal, and the capacity to maintain certain types of mentalisation depends on the individual's capacity to regulate arousal. This capacity, in turn, is affected by early attachment experiences and temperament that, as it were, 'set' the internal homeostatic regulator (Nolte 2011) . It is important to emphasise that automatic mentalisation is ongoing at all times, and that it is both relationship and situation specific . Thus, even the best mentalisers may have gaps or lapses in the process.
Advances in neuroscience, developmental, social and cognitive research, and accumulating clinical experience have enabled us ) to construct a more differentiated picture of mentalisation. This is based on four polarities (Box 2) which must be balanced appropriately to specific situations for mentalisation to be 'fit for purpose' (the interpersonal and selforganisational function for which it was designed). 4 A balance between the two distinct neural networks: i self-knowing: located in the medial prefrontal cortex, the anterior cingulate cortex and the precuneus (Frith 2006 (Frith , 2007 ii other knowing: located in the frontoparietal mirrorneuron system (Rizzolatti 2006) Adshead & Fonagy
Although the pattern of limitations in mentalising capacity may differ between individuals and across diagnostic conditions, we suggest that in most severe disorders which involve the personality, imbalanced mentalisation on one or other of the polarities mentioned in Box 2 would be evident in adults with clinical mental disorder. Mentalisation, as measured by reflective function, is low in patients with personality disorder, depression and severe mental illness (Levinson 2006; Levy 2006) . Failure of the mentalisation process may be of childhood or adult onset, sustained or episodic, generalised or discrete to persons, situations or even topics. In all these contexts and levels, the imbalance may be mild or severe. Only rarely is mentalisation failure associated with threat, hostility or predatory activity.
Why might poor mentalising arise?
The answer is as complex as any 'final common pathway' in a neurodevelopmental process can be (Cicchetti 2006) . We see mentalisation failure as the consequence of a series of risk events during development. Significant vulnerability risk factors will include the early attachment environment and the availability of a caregiver with an interest in the infant's mental state, who through marked mirroring will establish robust selfstate representations in the infant (Fonagy 2002 ). This process is of course moderated by constitutional factors such as infant temperament: an infant who is dominated by negative affect will be harder to respond to sensitively with the activation of the attachment system (Strathearn 2008) and will be less likely to elicit peripheral oxytocin (Strathearn 2009) , which is known to enhance sensitivity to internal states (Domes 2007) and facial cues (Guastella 2008) .
Adverse experiences
Adverse early experiences (which might include experiences of neglect, hostility, chronic fear, abandonment or actual pain infliction) result in a developmental environment which fails to stimulate proper dendritic growth or hyper stimulates growth in immature neuronal networks in the executive cortex (Leckman 2004) . There is evidence to suggest that mentalising failure associated with insecure attachment arises from subtle disorders of brain function. Ramachandran & Blakeslee (2000) argue that poor mentalising function, as revealed in immature psychiatric defences, is associated with abnormal right brain function. Functional magnetic resonance imaging studies of adults with insecure attachment show different patterns of activation compared with secure adults (Buchheim 2008; Vrticka 2008; Strathearn 2009) . It is also possible that gene × environment interactions that increase the risk of developing psychiatric disorder are mediated by insecure attachment status (Caspers 2009).
Risk factors
The list of activating or provoking risk factors will undoubtedly include maltreatment, trauma and chronic stress, which undermine the language environment within which the child might acquire mentalisation (Lemche 2007; de Rosnay 2008) . Their disruptive effects are maintained by mechanisms that can be more parsimoniously described in neurobiological terms, such as distortions in the functioning of arousal systems (Arnsten 1998; Mayes 2006), anomalous func tioning of the prefrontal cortex (Cicchetti 2005) or even deficiencies in oxytocin levels (Heim 2008) . Although an appropriate level of activation of the brain system mediating attachment appears to be both psycho logically and biologically key to the development of mentalising (Fonagy 2007) , imaging evidence and theorisation suggest that the hyperactivation of the attachment system undermines the capacity to think about mental states (Bartels 2004) (after all, love is known to be blind), along with other emotioninduced cognitive dysfunctions.
The socalled formation risk factors are likely to create the brain-behaviour environment within which mentalisation is difficult. The association between mentalisation, stress and attachment suggests that we should expect differences in the quality of mentalisation depending on the quality of the relationship within which it is observed (Allen 2008; . The specific condition which is likely to be triggered in the treatment of severe personality disorder is characterised by abnormally dense retrieval of negative memories and cognitions and an inhibition of judgements of social trustworthiness, paranoid thoughts and acute mentalising failure, as well as the re emergence of prementalising forms of subjectivity that are typical of the toddler.
However, a number of interacting systems are involved in the deterioration of psycho logi cal capacities, making it hard to discern causal sequences. For example, mentalisation (under standing the intent behind one's own or others' reactions) can exert influence over affect regula tion, especially negative affects, so adults whose mentalising is lacking in one of its components frequently also have poor control over negative feelings. Emotion dysregulation may also be a key reason for mentalising failure. Momentary failures Psychotherapy: the self and its disorders of mentalising undermine a person's capacity to make goodquality inferences about the world and the other people in it, and this leads the person to find the world more stressful. This in turn means that they will be more prone to activate inter personal schemata (or working models) that have been laid down and remain accessible as a result of the adverse childhood attach ment experiences that contributed to the fragile establishment of mentalisation in the first place.
Good mentalising
There is a flip side to this and the almost infinite number of other vicious cycles which frequently occur in the minds of patients whose capacity to mentalise is vulnerable. This is that enhancing mentalisation can create a highly efficacious common pathway to 'cure' (or at least improvement). Just as there are many ways in which emotional arousal, stress and unsatisfactory interpersonal encounters can cause dramatic failures of mentalisation, which in turn creates increasing emotional turbulence that places further limits on mentalising capacity, we can also see benign cycles where achieving good mentalisation of interpersonal situations results in a range of benefits (Box 3).
conclusions
Mentalising is linked to general mental functioning in multiple ways, so much so that critics might suggest that it has become meaningless as a theoretical entity. However, if mentalisation is so well connected, this can provide us with a useful clinical heuristic: making it the focus of psychotherapeutic work is likely to have a positive impact, regardless of the intended aim of the therapeutic intervention or the modality, frame or context in which the therapy was intended to be conducted. In the next article (Fonagy 2012) , we consider the process of change and how psychotherapy 'works' on the brain and mentalising function. 
